Greenberg, Fraenkel-Conrat & Glendening (1947) Fraenkel-Conrat & Li (1949) have shown that treatment of rats with thyroid extract causes a decrease in the specific activity of P32 of certain phosphorus fractions in the thymus.
Greenberg, Fraenkel-Conrat & Glendening (1947) found that treatment of rats with thyroid extract brought about a markedly increased turnover of P32 in muscle. The present investigation was undertaken in order to elaborate new methods for the biological standardization of thyroid extract and thyroxin preparations. Furthermore, it seemed to be of interest to study the effect of thyroxin on the uptake of P32 by the thymus, since Fraenkel-Conrat & Li (1949) have shown that treatment of rats with thyroid extract causes a decrease in the specific activity of P32 of certain phosphorus fractions in the thymus.
MATERIAL AND METHODS
Over 400 white mice of both sexes were used in this investigation. Thyroxin was injected subcutaneously and diluted so as to make a final volume of 0.25 ml. P32 was administered subcutaneously in doses from 5-20 \g=m\Cin a volume of 0.25 ml.
Experiments both of long and of short duration were performed. In the former, thyroxin was administered over 5-10 days. In the latter, the animals were sacrificed within 24 hours. They were killed by decapitation under ether anaesthesia. In order to reduce congestion in the tissues, the blood was allowed to drain away. In some ex¬ periments it was collected and centrifuged, and the radioactivity in the serum measured. Immediately after decapitation the abdominal cavity was opened and samples weighing, as a rule, from 10-30 mg. were obtained from both the right and the left abdominis longus rectus muscle. The thoracic cavity was then opened and the thymus dissected out. A sample from the latter was kept. In preparing the samples of serum, 0.02 ml. was pipetted on a round disc of filter paper glued to an aluminium planchet belonging to the device for the measurement of radioactivity. By contrast, it was a very puzzling to find that the activity in the muscle tissue showed a marked decrease when thyroxin was administered as a single dose 24 hours prior to sacrifice. No explanation for this can as yet be given. The fact remains, however, and appears worthy of further study.
The uptake of P32 by the thymus decreased during thyroxin treatment. The involution of the thymus consequent upon treatment with thyroid extract is well known (Schockaert, 1931 , Grégoire, 1941 , but the same investigators also observed opposite results. Grégoire (1941) suggested that the dosage is the decisive factor, small doses having a growth-promoting effect on the thymus whilst large doses cause involution. This view is to some extent substantiated by Scow's (1954) observation that thyroid extract had a growth-promoting effect on the thymus of hypophysectomized rats. Furthermore, after causing involution of the thymus by starvation Aschcnasy 8c Dray (1954) showed that small doses of thyroxin and thyroid extract had a growth-promoting effect on the gland. The lymphatic tissue reaction in thyrotoxicosis is also well known (Crotti, 1936 , Grégoire, 1942 , Bistròm, 1946 , and Means, 1948 .
The relationship between the thyroid and the thymus is not fully understood, but recent findings lend support to the view that it is reciprocal. Thymectomy causes, among other things, an increased uptake of P32 by the thyroid (Gyllensten 8c Ringertz, 1954) , an increased uptake of I131 (Shibata, 1953) , and an in¬ creased sensitivity to stimulation with TSH (Gyllensten 8c Ringertz, 1954 , Gyllensten & Olsson, 1954 . In addition to these metabolic changes, thymectomy brings about hyperplasia of the thyroid, whilst thyroidectomy or treatment with thyrostatic drugs cause involution of the thymus (Chiodi, 1940 , Comsa, 1948 , 1951 a, b, Grégoire, 1949 , Sterba, 1951 , and Gyllensten, 1953 .
It may be suggested that the effect of thyroxin and thyroid extract on the thymus is transmitted through the adrenal cortex, which hypertrophies under such treatment (McGavack, 1951, and others) . As a result of cortisone therapy the uptake of P32 by the thymus has been found to decrease as measured for the whole gland, whilst it seems possible that it increases as measured per mg. of tissue (Bodlund 8c Gyllensten, 1954 The effect of thyroxin on the thymus was reflected in a marked decrease in the uptake of P32 as measured both for the whole gland and per unit weight. This decrease ran parallel with the involution of the gland and occurred inde¬ pendently of the duration of treatment. Certain differences between the uptake pattern in these experiments and the effect of cortisone on the uptake of P32 (as described in the literature) are discussed.
